Fluorodeoxyuridine-induced radiosensitization and inhibition of DNA double strand break repair in human colon cancer cells.
The halogenated pyrimidine, fluorodeoxyuridine (FdUrd), has been used in combination with radiation for the treatment of human neoplasms. In an attempt to improve the clinical use of this combination, FdUrd-radiation interactions were studied in vitro using human HT29 colon cancer cells. It was found that FdUrd produced radiosensitization at clinically achievable (1-100 nM) concentrations. Sensitization depended critically on the timing of exposure. When cells were irradiated after a 12-hr exposure to 100 nM FdUrd, marked sensitization was produced (mean inactivation dose (MID) = 2.01 +/- 0.01, compared to control of 4.35 +/- 0.16, p less than .01). No radiosensitization occurred when cells were irradiated 4 hr prior to incubation (MID = 3.95 +/- 0.05, p greater than 0.4). Radiosensitization appeared to result from an inhibition of thymidylate synthase since concentrations of FdUrd which produced radiosensitization depleted intracellular TTP pools and blocked the incorporation of deoxyuridine into DNA. Furthermore, radiosensitization was completely inhibited by co-incubation with thymidine. FdUrd also decreased the repair, but not the formation, of radiation-induced DNA double strand breaks (DSB's). These data are consistent with the hypothesis that FdUrd produces radiosensitization by depleting thymidine pools which leads to a decreased rate of DNA DSB repair. Furthermore, they suggest that in clinical trials FdUrd should be infused at least 8 hr before irradiation.